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Research on Heat Treatment Process of TB6 Titanium Alloy after Isothermal Forging

Li Xuefei, Huang Lijun, Huang Xu, Zhang Mingjie
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract; TB6 titanium alloy square bar was isothermal forged by isothermal forging press in this research, the forged
billets were cooled by different ways that water quenching and air cooling. The forged billets by water-quenched were
aged and the forged billets by air-cooled were solid solution and aged after cooled. The effects of different heat
treatments on the microstructure and mechanical properties of TB6 titanium alloy after isothermal forged were studied.
The results show that alpha phase size of TB6 titanium alloy by water-quenched after isothermal forged is smaller than
that by air-cooled after isothermal forged, there is no induced alpha phase in beta base of titanium alloy by water-
quenched and there is induced alpha phase in beta base of titanium alloy by air-cooled. The precipitated secondary
alpha phase of titanium alloy by water-quenched after aged is more chaotic than that by air-cooled after solid solution
and aged. After isothermal forged, the strength and plasticity of TB6 titanium alloy by water-quenched after aged are
similar to that by air cooled after solid solution and aged, but the fracture toughness of the former is higher than that of
the latter.
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Table 1  Chemical composition of TB6 titanium alloy ingot

Al \Y Fe (0] N H Ti

316 10.32  1.80 0.080 0.008 0.0016 Bal.
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Fig. 1 Original microstructure of TB6 titanium alloy bar
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Fig.2 The deformation diagram of square bar during

isothermal forging
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Fig. 3 Microstructures of TB6 titanium alloy square bar in water

quenching(a) and air cooling(b) after forging
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Fig.4 Microstructures of 1* forging(a) and 2* forging(b)

after aging
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Table 2 Tensile properties of TB6 titanium alloy square bar

after heat treatment

Specimens  Direction R, /MPa R, ,/’MPa A/% Z/%
o 1212 1119 14.5 61.6
Longitudinal
1211 1127 11.5 59.6
1" forging
1173 1108 13.4 57.6
Transverse
1154 1102 12.5 60.0
o 1207 1158 13.1 59.8
Longitudinal
1 205 1148 12.6  60.9
2" forging
1152 1115 10.6  59.0
Transverse
1161 1115 10.4 61.0
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Table 3 Plane-strain fracture toughness of 1" forging

and 2" forging after aging

Specimens Direction K| ./MPa-m'"?
1% forging T-L 76. 86 72.24 71.61
2* forging T-L 65. 83 64.53 59. 66
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